Isolation, purification, structural modification of several coumarins and their antifouling activities by 王湛昌
封 面 ：
分类号 密级
U D C 编号




工作完成日期 2013 年 10 月
报告提交日期 2013 年 11 月
厦门大学















Isolation, purification, structural modification of several coumarins and
their antifouling activities
博 士 后 姓 名 王湛昌
流动站（一级学科）名称 海洋学
专 业（二级学科）名称 海洋生物技术
研究工作起始时间 2009 年 5月
研究工作期满时间 2013年 11月


























作者签名： 日期： 年 月 日


















































对于藤壶活性模型，化合物 2、6、8、9、10和 13的半抑制浓度低于 15 μg/ml，
化合物 11和 12的半抑制浓度介于 15μg/ml到 25 μg/ml之间，而化合物 7半抑制
浓度高于 25 μg/ml。对于草苔虫活性模型，化合物 2、8、9和 10的半抑制浓度
低于 15 μg/ml，化合物化合物 7、11和 12的半抑制浓度介于 15μg/ml到 25 μg/ml





化合物 3、16 和 17 具有良好的抑制活性，其半抑制浓度分别为 1.44，0.67 和


















The research on efficient and environmentally friendly antifouling agents is a hot
topic in the field of marine antifouling research. The natural products and analogues
were potential environment-friendly antifouling(AF) agents. In the present study, five
natural products were isolated from Cnidium monnieri, and their AF activities were
tested against Balanus albicostatus and Bugula neritina. Eight derivatives were
synthesized from Osthole, and their AF activities were tested against B. albicostatus
and B. neritina. Furthermore, nine derivatives were synthesized from Imperatorin,
and their activities against bacteria and diatoms were screened. The structure-activity
relationships of these coumarins and their derivatives were examined. The main
results were shown as followed.
1、 Five compounds including β-stitosterol(1), Osthole(2), Imperatorin(3),
Isopimpinellin(4) and Auraptenol(5) were isolated from the herbal plant c. monnieri.
The β-stitosterol showed no significant antifouling activity, and other four
coumarins(2-5) were proved to be antifouling agents. Compounds 2, 3, 4 and 5
showed significant antifouling activities against larval settlement of B. albicostatus
with EC50 values of 4.64, 3.39, 3.38, 11.31µg mL-1. It was suggested that the
isopentenyl and methyl groups should have different effects on the AF activities
against B. albicostatus. Osthole(2) and Auraptenol(5) could also inhibit larval
settlement of B. neritina, but Imperatorin(3) and Isopimpinellin(4) showed no
significant activity. It was suggested that the former two compounds, which were
simple coumarins might have broader AF activities spectrum than the latter two linear
furanocoumarins.
2、 Eight derivatives were synthesized from Osthole and exhibited different AF
activities against B. albicostatus and B. neritina. The EC50 values of compounds 2, 6,
8, 9, 10 and 13 against B. albicostatus larvae were lower than 15 µg mL-1, the EC50
values of compounds 11 and 12 against B. albicostatus larvae were between 15 and
25 µg mL-1, and the EC50 values of compounds 7 against B. albicostatus larvae were













neritina larvae were lower than 15 µg mL-1, the EC50 values of compounds 7, 11 and
12 against B. neritina larvae were between 15 and 25 µg mL-1, and the EC50 values of
compounds 6 and 13 against B. albicostatus larvae were higher than 25 µg mL-1. The
AF activities of these derivatives showed significant variation between different
functional groups.
3、 Nine derivatives were synthesized from Imperatorin, and their activities against
bacteria and diatoms were screened. Compounds 3, 16 and 17 showed significant
activity against the settlement of diatoms with EC50 values of 1.44, 0.67, and 0.60ppm.
Compounds 18 and 19 showed significant activity against Gram - positive bacteria.
The structure-activity relationship was discussed. The double bond of side-chain was
related to activity against settlement of diatoms, but the Br and aldehyde group were
related to activity against Gram - positive bacteria.
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